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BONDED TRANSDUCER-LEVEL 
ELECTROSTATIC MICROACTUATOR FOR 

DISC DRIVE SYSTEM 

CROSS-REFERENCE TO RELATED 

APPLICATION(S) 
This application claims priority from Provisional Appli 

cation No. 60/192,101 filed Mar. 24, 2000 for “Bonded 
Transducer-Lever Electrostatic Microactuator for Magnetic 
Recording” by R. Hipwell, Jr., W. Bonin, L. Walter, B. 
Wissman and Z. Boutaghou. 

INCORPORATE BY REFERENCE 

The aforementioned Provisional Application No. 60/192, 
101 is hereby incorporated by reference in its entirety. 

BACKGROUND OF THE INVENTION 

The present invention relates to a disc drive 
microactuator, and more particularly to a high resolution 
positioning mechanism for Selectively moving a transducer 
portion of the Slider radially with respect to circumferential 
data tracks of a rotatable disc. 

The density of concentric data tracks on magnetic discs 
continues to increase (that is, the size of data tracks and 
radial spacing between data tracks are decreasing), requiring 
more precise radial positioning of the head. Conventionally, 
head positioning is accomplished by operating an actuator 
arm with a large-scale actuator motor, Such as a voice coil 
motor, to position a head on a flexure at the end of the 
actuator arm. The large-scale motor lackS Sufficient resolu 
tion and bandwidth to effectively accommodate high track 
density discs. Thus, a high resolution head positioning 
mechanism is necessary to accommodate the more densely 
Spaced tracks. 
One promising design for high resolution head position 

ing involves employing a high resolution microactuator in 
addition to the conventional low resolution actuator motor, 
thereby effecting head positioning through dual-stage actua 
tion. Various microactuator designs have been considered to 
accomplish high resolution head positioning, including 
piezoelectric, electromagnetic, electroStatic, capacitive, 
fluidic, and thermal actuators. Various locations for the 
microactuator have been Suggested, including on the Slider, 
on the gimbal, at the interface between the gimbal and the 
Slider, and on the actuator arm, for example. However, the 
previous designs have had shortcomings that limited the 
effectiveness of the microactuator, Such as Substantial per 
formance limitations or manufacturing complexities, which 
make the microactuator designs impractical. An effective 
microactuator design must provide high acceleration in 
positioning the head while also generating Sufficiently large 
and accurate displacements to precisely move the head 
acroSS Several data tracks on the disc. 

There is a need in the art for a microactuator design to 
provide high resolution head positioning with Superior band 
width performance characteristics that can be implemented 
by Simple and readily available manufacturing processes. 

BRIEF SUMMARY OF THE INVENTION 

The present invention is a slider assembly for selectively 
altering a position of a transducing head with respect to a 
track of a rotatable disc having a plurality of concentric 
tracks. A slider wafer is arranged to be Supported by a disc 
drive Support Structure. A Stator is bonded to the Slider wafer, 
with the Stator including at least one electrode. A rotor is 
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2 
bonded to the stator wafer, with the rotor having a frame 
portion bonded to the Stator and a head-carrying portion 
attached to the frame portion by a flexible beam structure. 
The head-carrying portion of the rotor carries the transduc 
ing head, Supports at least one rotor electrode adjacent to the 
at least one Stator electrode, and is movable with respect to 
the frame portion of the rotor in response to a Voltage 
difference between the at least one rotor electrode and the at 
least one Stator electrode. 

In accordance with the present invention, the Slider 
assembly is fabricated by forming a slider body arranged to 
be Supported by disc drive Support Structure, forming a 
Stator, bonding the Stator to the Slider body, forming at least 
one Stator electrode in the Stator, forming a rotor, forming a 
transducing head on the rotor, forming at least one rotor 
electrode in the rotor, bonding the rotor to the Stator, and 
forming a beam Structure in the rotor, thereby forming a 
frame portion bonded to the Stator and a head-carrying 
portion connected to the frame portion by the beam Struc 
ture. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of a prior art disc drive 
actuation System for positioning a Slider over tracks of a 
disc. 

FIG. 2 is an exploded perspective view of a portion of a 
disc drive including a slider assembly employing a micro 
actuator according to the present invention. 

FIG. 3 is an exploded perspective View of the trailing edge 
portion of a slider assembly according to the present inven 
tion. 

FIG. 4 is a cut away perspective view of the electrode 
arrangement utilized in the Slider assembly of the present 
invention. 

FIG. 5 is a bottom view of the slider assembly of the 
present invention illustrating the layers that make up the 
microactuator. 

FIGS. 6-11 are diagrams illustrating a process of forming 
the Slider assembly according to the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

FIG. 1 is a perspective view of a prior art disc drive 
actuation system 10. Actuation system 10 includes voice coil 
motor (VCM) 12 arranged to rotate actuator arm 16 on a 
Spindle around axis 14. Head Suspension 18 is connected to 
actuator arm 16 at head mounting block 20. Flexure 22 is 
connected to an end of head Suspension 18, and carries Slider 
24. Slider 24 carries a transducing head (not shown in FIG. 
1) for reading and/or writing data on disc 27, which rotates 
around axis 28 and includes concentric tracks 29 on which 
the data is written. AS disc 27 rotates, windage is encoun 
tered by slider 24 to keep it aloft a small distance above the 
Surface of disc 27. 

VCM 12 is selectively operated to move actuator arm 16 
around axis 14, thereby moving slider 24 between tracks 29 
of disc 27. However, for disc drive systems with high track 
density, VCM 12 lacks sufficient resolution and frequency 
response to position a transducing head on Slider 24 
precisely, over a Selected track of disc 27. Therefore, a 
higher resolution actuation device is necessary. 

FIG. 2 is an exploded perspective view of a portion of a 
disc drive including Slider assembly 40 according to the 
present invention. Flexure 22 is attached to load beam 18, 
and slider assembly 40 is attached to flexure 22 so that slider 
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body 24 is carried above a surface of disc 27 (FIG. 1). 
Transducing head 26 is carried by head carrying portion 41 
of slider assembly 40 to transduce data with the disc. 

In operation of the disc drive, load beam 18 and flexure 
22 carrying Slide assembly 40 are all moved together as 
coarse positioning is performed by VCM 12 (FIG. 1) mov 
ing actuator arm 16 (FIG. 1). To achieve fine positioning of 
transducing head 26, a microactuator (not shown in FIG. 2 
for the sake of simplicity) employed by slider assembly 40 
operates to displace head-carrying portion 41 of Slider 
assembly 40 with respect to main slider body 24. As a result, 
transducing head 26 is displaced with high resolution for 
precise positioning over a Selected track of the disc. 

FIG. 3 is an exploded perspective view of slider assembly 
40 according to the present invention. Slider assembly 40 
includes slider body 24 having slider wafer 42 and micro 
actuator stator wafer 44 bonded thereto. Slider wafer 42 and 
Stator wafer 44 are composed of a Standard wafer material 
Such as silicon or the like. Microactuator stator wafer 44 is 
bonded to slider wafer 42 by insulating interlayer film 43 
composed of a material Such as Silicon dioxide or the like. 
Microactuator stator wafer 44 is patterned with stator elec 
trodes 45a and 45b and standoff posts by a process known 
in the art such as deep-trench reactive ion etching (DTRIE) 
to form high resolution features. Microactuator rotor wafer 
46 is patterned with rotor electrodes 48 to interdigitate with 
stator electrode 45a and 45b patterned in stator wafer 44 and 
form the basis for an electrostatic microactuator motor. 
Folded beams 47 are formed in microactuator rotor wafer 56 
to suspend rotor electrodes 48 and permit movement of rotor 
electrodes 48 with respect to the main frame of rotor wafer 
46. Although the outer portion of rotor wafer 46 and the 
inner portion of rotor wafer 46 including folded beams 47 
and rotor electrodes 48 are shown as separated in FIG. 3 for 
the purpose of illustration, it should be understood that both 
portions of rotor wafer 46 are continuous and are part of the 
same wafer structure, bonded to stator wafer 44 on the outer 
frame portion and Suspending rotor electrodes 48 adjacent to 
stator electrodes 45a and 45b on the inner portion. Insulating 
layer 49 is formed on rotor wafer 46, and electrical connec 
tions to transducing head 26 are made by conductive traces 
50, 52, 54 and 56 on insulating layer 49, with conductive 
traces 50, 52, 54 and 56 connecting to bond pads 58,60, 62 
and 64. Electrical connections to stator electrodes 45a are 
made through a via conductively connected to bond pad 68, 
electrical connections to Stator electrodes 45b are made 
through a via conductively coupled to bond pad 66, and 
electrical connections to rotor electrodes 48 are made 
through vias conductively coupled to bond pad 70. In the 
exemplary embodiment shown in FIG. 3, completed rotor 
wafer 46 is bonded to stator wafer 44 by conductive (i.e. 
non-insulating) interlayer film 72, which does not electri 
cally isolate the stator from the rotor and therefore enables 
electrical connections to be made to Stator electrodes 45a 
and 45b and to rotor electrodes 48 by bond pads 66, 68 and 
70 on the trailing edge surface of slider assembly 40. 
Alternatively, a method Such as direct Silicon bonding could 
be used, which does not use interlayer film 72 between rotor 
wafer 46 and stator wafer 44 and also does not electrically 
isolate the Stator from the rotor. In an alternate embodiment, 
stator wafer 44 and rotor wafer 46 may be bonded together 
with an insulating interlayer film, which would require 
electrical connections to stator electrodes 45a and 45b and 
to rotor electrodes 48 via other means. 

FIG. 4 is a cut away perspective view illustrating the 
arrangement of stator electrode 45a and 45b with respect to 
rotor electrodes 48 in slider assembly 40 of the present 
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4 
invention. Rotor electrodes 48 are interdigitiated with a first 
set of stator electrodes 45a on one lateral side of the trailing 
edge of slider assembly 40 and with a second set of stator 
electrodes 45b on the opposite lateral side of the trailing 
edge of slider assembly 40. Rotor electrodes 48 are sus 
pended adjacent stator electrodes 45a and 45b to permit their 
movement with respect to stator electrodes 45a and 45b in 
response to a differential Voltage applied therebetween. 
Stator electrodes 45a are connected to stator portion 44b for 
coupling to a first voltage, Stator electrodes 45b are con 
nected to Stator portion 44c for coupling to a Second Voltage, 
and rotor electrodes 48 are connected through rotor wafer 46 
(FIG. 3) to main stator portion 44a for coupling to a third 
voltage. Stator portions 44a, 44b and 44c are electrically 
isolated from one another to enable each portion to have a 
Separate Voltage associated there with. 

In operation, slider assembly 40 shown in FIGS. 3 and 4 
achieves Selective microactuation of transducing head 26 
through electrostatic principles. Application of a differential 
voltage between stator electrodes 45a and 45b and rotor 
electrodes 48 causes a Selectively attractive force 
therebetween, which forces rotor electrodes 48 to move 
laterally with respect to stator electrodes 45a and 45b. This 
lateral movement is permitted by the configuration of folded 
beams 47 (FIG. 3) suspending rotor electrodes 48 adjacent 
to stator electrodes 45a and 45b. The movement of rotor 
electrodes 48 is transferred by the rotor arrangement to effect 
lateral movement of transducing head 26. The movement of 
transducing head 26 is precisely controllable based on the 
Voltage difference applied between Stator electrodes 45a and 
45b and rotor electrodes 48, based on the known character 
istics of the electrodes and the known Spring constant 
associated with folded beam structure 47 (FIG. 3). The 
microactuator design is effective to position transducing 
head 26 with extremely high frequency, Since the mass of the 
portion of slider assembly 40 being moved is quite small, 
with only a portion of rotor wafer 46 being displaced to 
achieve microactuation. 

FIG. 5 is a bottom view of slider assembly 40 illustrating 
the layers that make up the microactuator arrangement in an 
exemplary embodiment of the present invention. The 
embodiment shown in FIG. 5 is simplified so that the general 
process flow for forming slider assembly 40 can be illus 
trated clearly. AS the proceSS flow is described, differences 
from the exemplary embodiment shown in FIGS. 3 and 4 are 
Specifically explained. 
As shown in FIG. 5, slider wafer 42 is bonded to patterned 

stator wafer 44 by interlayer film 43, which is composed of 
an insulating material Such as Silicon dioxide. Stator wafer 
44 includes patterned electrodes 45a and 45b and standoffs 
80 and 82. Rotor wafer 46 is mechanically bonded to stator 
wafer 44 at standoffs 80 and 82 by interlayer film 72, with 
rotor electrodes 48 suspended adjacent stator electrodes 45a 
and 45b. Interlayer film 72 is optional in the simplified 
embodiment shown in FIG. 5, since rotor wafer 46 and stator 
wafer 44 may need to be electrically connected together at 
the outer frame of the microactuator, depending on the 
specific embodiment. Therefore, if interlayer film 72 is 
utilized in Such an embodiment, it must be composed of a 
conductive material. A bonding method which does not use 
interlayer film 72, Such as direct Silicon bonding, could 
alternatively be used and would also not result in any 
electrical isolation between the bonding Surfaces. Rotor 
wafer 46 carries transducing head 26, which is laterally 
movable in response to lateral movement of rotor electrodes 
48 due to application of a potential difference between stator 
electrodes 45a and 45b and rotor electrodes 48. Bond pads 
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58, 60, 62 and 64 are provided for electrical connection to 
transducing head 26. Additional bond pads are provided for 
conducting coupling to Stator electrodes 45a and 45b and to 
rotor electrodes 48, but these are not shown in FIG. 5 for the 
Sake of Simplicity and clarity in describing the process flow 
of the invention. 

FIGS. 6-11 are diagrams illustrating a process of forming 
Slider assembly 40 according to an exemplary embodiment 
of the present invention. Although the diagrams of FIGS. 
6-11 illustrate the formation of a single slider assembly, it 
will be understood by those skilled in the art that fabrication 
will preferably occur at the wafer level, before singulation of 
individual slider assemblies, for improved efficiency. 
Additionally, some features of slider assembly 40 are not 
shown in FIGS. 6-11 in order to more clearly illustrate the 
inventive features of the fabrication process. 
As shown in FIG. 6, the initial step is to bond stator wafer 

44 to slider wafer 42. Both slider wafer 42 and stator wafer 
44 may be composed of a Standard wafer material Such as 
silicon, for example. Interlayer film 43 bonding slider wafer 
42 to Stator wafer 44 is formed of an insulating material Such 
as Silicon dioxide. 

FIG. 7 illustrates the step of patterning stator wafer 44 
with stator electrodes 45a and 45b and standoffs 80 and 82. 
The formation of these features is accomplished by a high 
resolution fabrication proceSS Such as deep trench reactive 
ion etching (DTRIE) or a similar process known to those 
skilled in the art. Standoffs 80 and 82 have a height that is 
greater than the height of stator electrodes 45a and 45b, in 
order to ensure clearance between the rotor to be bonded to 
stator wafer 44 at standoffs 80 and 82 and stator electrodes 
45a and 45b. 

FIG. 8 illustrates the step of forming transducing head 26 
and bond pads 58, 60, 62 and 64 on the side of rotor wafer 
46 that will form the trailing edge of slider assembly 40. 
Transducing head 26 is formed according to well-known 
head processing techniques. Insulating layer 49 is deposited 
on rotor wafer 46, and bond pads 58, 60, 62 and 64 are 
fabricated on insulating layer 49 by well-known methods 
such as etching, plating or the like. Bond pads 58, 60, 62 and 
64 are electrically coupled to transducing head 26 by well 
known techniques in the art, not shown in FIG. 8 for the 
purpose of clarity. After the features have been formed on 
the trailing edge of rotor wafer 46, the opposite Side of rotor 
wafer 46 is thinned and polished to the desired thickness for 
the mechanical structure of the rotor and for formation of 
rotor electrodes. In a preferred embodiment, a Sacrificial 
protective coating is provided to protect the Sensitive ele 
ments of transducing head 26 during the thinning and 
polishing Step, and shorting shunts are incorporated to 
prevent damage due to electroStatic discharge (ESD). 

FIG. 9 illustrates the step of patterning rotor electrodes 48 
on the Side of rotor wafer 46 opposite transducing head 26. 
Rotor electrodes 48 are formed by a process well-known in 
the art Such as etching or the like. 

FIG. 10 illustrates the step of bonding rotor wafer 46 to 
stator wafer 44. The body of rotor wafer 46 is bonded to 
standoffs 80 and 82 of stator wafer 44 by either conductive 
interlayer film 72 or by a suitable bonding process that does 
not utilize an interlayer film, So that the Outer frame of rotor 
wafer 46 is conductively coupled to stator wafer 44. In an 
alternate embodiment, interlayer film 72 may be composed 
of an insulating material, in which case an alternative means 
of making electrical connections to the Stator and the rotor 
may be necessary. After bonding of rotor wafer 46 to 
standoffs 80 and 82 of stator wafer 46, rotor electrodes 48 
are suspended adjacent stator electrodes 45a and 45b. 
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6 
FIG. 11 illustrates the step of forming the mechanical 

structure of rotor wafer 46 in order to permit movement of 
rotor electrodes 72 and transducing head 26 in response to 
a voltage difference applied between Stator electrodes 72 and 
74 and rotor electrodes 76. Rotor wafer 46 is etched, or 
similarly fabricated, with a patterned flexible beam structure 
that mounts the transducer-carrying portion of rotor wafer 
46 to the outer frame of rotor wafer 46 attached to standoffs 
80 and 82 of stator wafer 44. An exemplary configuration of 
the beam structure is most clearly shown by folded beams 47 
in the exploded perspective view of FIG. 3. 
While an exemplary method of forming slider assembly 

40 of the present invention has been described above, it 
should be understood that numerous variations and modifi 
cations of the method may be made while Still practicing the 
present invention. For example, although the Step of forming 
the mechanical structure of rotor wafer 46 is shown in FIG. 
11 as occurring at the end of the process of forming Slider 
assembly 40, this step could also be performed prior to 
fabrication of transducing head 26 on rotor wafer 46. In 
order to implement this modified method, it may be neces 
Sary in Some circumstances to deposit a sacrificial fill 
material, Such as germanium, Silicon germanium or Silicon 
dioxide for example, to planarize and mechanically con 
strain the movable elements of rotor wafer 46 while trans 
ducing head 26 is being fabricated. Transducing head 26 and 
bond pads 58, 60, 62 and 64 may be fabricated on rotor 
wafer 46 either before or after bonding of rotor wafer 46 to 
stator wafer 44. 

In another alternate method of the present invention, the 
mechanical structure of rotor wafer 46 may be formed 
before rotor wafer 46 is bonded to stator wafer 44. This 
embodiment may require the use of a temporary handle 
wafer to provide structural stability during fabrication of the 
rotor mechanical Structure, transducing head 26 and bond 
pads 58,60, 62 and 64. The etch of the mechanical structure 
of rotor wafer 46 may also be performed from the back side 
of the wafer, opposite the Side carrying transducing head 26. 
Another alternative is to partially etch the mechanical Struc 
ture of rotor wafer 46 from the back side of the wafer, 
leaving only a Small amount of material to hold the beams 
of rotor wafer 46 together. Rotor wafer 46 is then bonded to 
Stator wafer 44, and a release etch is performed to remove 
the material holding the beams together. This alternative 
could minimize potential complications associated with 
bonding rotor wafer 46 with mechanically moving parts to 
Stator wafer 44, and also could reduce the need for precise 
masking and etching from the top of rotor wafer 46 in order 
to preserve transducing head 26. 
The exemplary embodiment of the present invention is 

illustrated and described above with parallel plate geometry 
for the electroStatic microactuator formed by Stator elec 
trodes 45a and 45b and rotor electrodes 48. It should be 
understood that a variety of electrode configurations may be 
used to realize the electrostatic microactuator, Such as a 
comb-type geometry or other arrangements. In addition, the 
Voltage difference applied between Stator electrodes 45a and 
45b and rotor electrodes 48 may be realized by applying 
Voltages of opposite polarities to the electrodes, or by 
holding rotor electrodes 48 at ground potential while posi 
tive or negative Voltages are applied to Stator electrodes 45a 
and 45b. One potential advantage of holding rotor electrodes 
48 at ground potential is that noise interactions with trans 
ducing head 26 are minimized. 
The present invention therefore provides a microactuator 

and a method of forming the microactuator that enables high 
resolution head positioning to be performed in a disc drive 
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at high frequencies. This is achieved in large part because 
only a relatively Small mass of material is moved by the 
microactuator, the Small mass being a rotor portion carrying 
the transducing head. The microactuator is relatively simple 
to fabricate as well, utilizing well-known techniques Such as 
reactive ion etching and wafer bonding to form the features 
of the microactuator, with the head being formed according 
to conventional techniques as well. The present invention is 
therefore a cost-effective, high performance microactuator 
for use in a disc drive System. 

Although the present invention has been described with 
reference to preferred embodiments, workerS Skilled in the 
art will recognize that changes may be made in form and 
detail without departing from the Spirit and Scope of the 
invention. 
What is claimed is: 
1. A slider assembly for Selectively altering a position of 

a transducing head with respect to a track of a rotatable disc 
having a plurality of concentric tracks, comprising: 

a slider wafer arranged to be Supported by a disc drive 
Support Structure; 

a Stator bonded to the slider wafer, the Stator including at 
least one Stator electrode and at least one Standoff, and 

a rotor bonded to the Stator at the at least one Standoff, the 
rotor having a frame portion bonded to the Stator and a 
head-carrying portion attached to the frame portion by 
a flexible beam Structure, the head-carrying portion 
carrying the transducing head, Supporting at least one 
rotor electrode adjacent to the at least one Stator 
electrode, and being moveable with respect to the 
frame portion in response to a Voltage difference 
between the at least one rotor electrode and the at least 
one Stator electrode. 

2. The slider assembly of claim 1, wherein the rotor is 
bonded to the stator by a conductive interlayer film. 

3. The slider assembly of claim 1, wherein the at least one 
rotor electrode and the at least one Stator electrode are 
arranged as a parallel plate electrostatic microactuator. 

4. The slider assembly of claim 1, wherein the at least one 
rotor electrode and the at least one Stator electrode are 
arranged as a comb-type electroStatic microactuator. 

5. The slider assembly of claim 1, wherein the at least one 
Stator electrode is connected to a first input for Selectively 
controlling a potential applied thereto. 

6. The slider assembly of claim 5, wherein the at least one 
rotor electrode is connected to a Second input for Selectively 
controlling a potential applied thereto. 

7. The slider assembly of claim 5, wherein the at least one 
rotor electrode is connected to a fixed potential. 

8. A slider assembly for selectively altering a position of 
a transducing head with respect to a track of a rotatable disc 
having a plurality of concentric tracks, comprising: 

a slider wafer arranged to be Supported by a disc drive 
Support Structure; 

a Stator wafer bonded to the slider wafer by an insulating 
film, the Stator wafer including a plurality of Stator 
electrodes, 

a rotor wafer bonded to the stator wafer, the rotor wafer 
having a frame portion conductively bonded to the 
Stator wafer and a head-carrying portion attached to the 
frame portion by a flexible beam structure, the head 
carrying portion carrying the transducing head, Sup 
porting at least one rotor electrode adjacent to the Stator 
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electrodes, and being movable with respect to the frame 
portion in response to a Voltage difference between the 
at least one rotor electrode and the Stator electrodes; 

an insulating layer on the rotor wafer; 
a first plurality of bond pads on the insulating layer 

electrically connected to the Stator electrodes by first 
conductive Vias, 

a Second plurality of bond pads on the insulating layer 
electrically connected to the transducing head by con 
ductive traces, and 

at least one bond pad on the insulating layer electrically 
connected to the rotor electrodes by Second conductive 
Vias. 

9. The slider assembly of claim 8, wherein the stator wafer 
comprises: 

a first Stator portion connected to a first Set of Stator 
electrodes for coupling to a first voltage; 

a Second Stator portion connected to a Second Set of Stator 
electrodes for coupling to a Second Voltage; 

a third Stator portion connected through the rotor wafer to 
the at least one rotor electrode for coupling to a third 
Voltage, wherein the first, Second and third Stator por 
tions are electrically isolated from one another. 

10. A slider assembly for selectively altering a position of 
a transducing head with respect to a track of a rotatable disc 
having a plurality of concentric tracks, comprising: 

a slider wafer arranged to be Supported by a disc drive 
Support Structure; 

a Stator bonded to the Slider wafer, the Stator including at 
least one Standoff, and 

a rotor bonded to the Stator at the at least one Standoff, the 
rotor carrying the transducing head and being movable 
with respect to the Stator. 

11. The slider assembly of claim 10, wherein the stator 
includes at least one Stator electrode and the rotor includes 
at least one rotor electrode, and wherein the rotor is movable 
with respect to the Stator in response to a Voltage difference 
between the at least one Stator electrode and the at least one 
rotor electrode. 

12. The slider assembly of claim 11, wherein the at least 
one rotor electrode and the at least one Stator electrode are 
arranged as a parallel plate electrostatic microactuator. 

13. The slider assembly of claim 11, wherein the at least 
one rotor electrode and the at least one Stator electrode are 
arranged as a comb-type electroStatic microactuator. 

14. The slider assembly of claim 11, wherein the at least 
one Stator electrode is connected to a first input for Selec 
tively controlling a potential applied thereto. 

15. The slider assembly of claim 14, wherein the at least 
one rotor electrode is connected to a Second input for 
Selectively controlling a potential applied thereto. 

16. The slider assembly of claim 14, wherein the at least 
one rotor electrode is connected to a fixed potential. 

17. The slider assembly of claim 10, wherein the rotor 
includes a frame portion bonded to the Stator and a head 
carrying portion attached to the frame portion by a flexible 
beam Structure, the head-carrying portion carrying the trans 
ducing head and being moveable with respect to the frame 
portion. 

18. The slider assembly of claim 10, wherein the rotor is 
bonded to the stator by a conductive interlayer film. 
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